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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the liquid crystal 
display element utilizing the anti- ferroelectric liquid 
crystals which provide a stable gradation display. 
SOLUTION: A liquid crystal layer 21 is sealed between 
substrates 1 1 and 12. The layer 21 shows an anti- ~ ai 



substrates 11 and 12 and the liquid crystal molecules of 
other phases are mixed, while an electric field is applied. 
Depending on the applied voltage, the ratios of the liquid 
crystal molecules of each phase, that forms the mixed 
phase, and the orientation condition of the liquid crystals 
in an intermediate phase are varied and the optical axis 

of the layer 21 is continuously varied corresponding to the applied voltage. Thus, a gradation 
display is provided by arranging polarizing plates 23 and 24 holding the substrates 1 1 and 12. 
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ferroelectric phase in a bulk condition and shows the 
mixed phase, in which the liquid crystal molecules 
having a tilt with respect to the main surface of the 
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[0054] «E*artnf *©Bttcci6i;x, b 

1©#I&12 1 AXI*»2©**I2 1 BCEEMbfcBBft 
TO!t*ieJ>b. H2©#fSj2 1 B7.i*^10^2 ! 
A^E^bfeSS^^SfB^^o *fc, 7c^5SBtc 
JSb'C^A ht»-jrt*fcaui<W*l|i2©*iai2 1 B 

XttBlfl>#|«lAlCE5UU *JUh«*-9 

[ o o 55] c k*rs*b©sui» 

HCcfHUbfeBlMM) tt. epin§E©fttt&tftfic:j& 
ot:*»««c*{t*&. c©fc*, c©»UM>*-{u* 



ffflTl 0-30 1 09 1 
* <jtt»^¥*W5ftErti#i«> a. 016 <A) - 
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A492flrtA2 1 Bt©B1?iltt«^*fkt'&, 

[ 0 0 5 8 ] B 1 6 ( A > fcaw^Eflteirr 

tK>AU2 IK, iEfll&Trt-&ftr»BE {ftfQWBSl 

±©«BE> &B1frrr£e4KJ:*J, B18 <D> 

J: 5 KftftiWB 1 2 1 AK&M3W b fcl* 

skeisit*. cottBrtt, fes^^i^sim 

#. tffiB2 IK, •Sttr+»*<r»«ff (i&fPSEtt 
T©«BE) *ep*TS'ftCttt:j:0, SI 6 iE>&7f& 
£5l£ s %a^i^Sr 2 ©#|SJ 2 1 Bt£ U fctt 

OTHWiftr**, «a«»2o*MBti4ftr. cn 
wdkbti*. tfu 2 1 i <*>7n*d 2 1 a 

yjtm2<oisn2 1 Btcaa-a* c©fc». c<^> 

mi 6 (A> - (E> tC^TJr^tC ElimEtCltGr 
»1 ©1W12 1 A&»2®#A2 1 Bi^Brii^tC 

[ 0 0 5 7 ] 112 ( 1 ) - ( 3 ) OX>rin0&l#&<» 
i*£X't>, SBHK:SE«:HflJDbr^»ai*i*»Ctt, ?e 
M2 lfl[)y^b*#l«S3C!)*|fil2 lCUL^-UtT 

»1 ©*fl2 1 At»2©*lM2 1 BtbOflTSittAK 
SitT^o b**, «BB2lfl>^»«:tofe-j'C«^*l 

fttt ji^yc tt» *fkr * i © t & & . 3 6 
tc. a^«jE©eticc»b'ciaia*©*-^^f*<tft 

[ 0 0 5 8 ] ( 3 > ©SEE«rWJiIbri*a<r»ttB 

Ad^ft<, v«a«*-je#4»tt*» 

*BB-CCMHHM%£r. 
[ 0 0 5 9 ] bf. C««l*©««©?ftft*«« 
^ ) ©EHttl@E«:m-*i§ia*©ra»?:B 1 

7 <A) cctht. ciweBftsat-ft*. ffc^ssi^s-r 
•ttijBtiffi" 4 b. * i tc^r<fc^ft 
8?a ^ &a aaAM«: bb u c ouHtitit 

882 141/^^1*, W>?7^1. 5^»n>4 
l/C. %»B2 1 WHSatB^fcBJBt 1 
SihLtcbv>?&& Q £tc. iaailSl 8, 19^.)^$ 
^2 5-3 5 a mS*©* ^ ^ ^ K*©1!«*»* fte 
«rt-%#flilb. *tr>y*Bb. »S1c/5e sd?:3 8 - 
4 1. «tAesp*9-14B«tb&. 
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St" . 

[006 1] 017 (A). (B) <E4${*li, ttiW 4 
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ttfc o r»ft -c* *.\ t a ^ y »a < , 
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**±#-CW. HI 7 <B>KS?J:$K:, BB»«HE- 
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(A> - 1 9 (C) tcST. *Sffl©itfcH^*>a80f 
4C&1VC04. 

[ o o 6 4 ] b 1 8 ^owtoautttt® ? ✓ * 

4£sl 4S«S»»C*4 C t * « 1/ r ^ 4 • 
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>£Jig2 l"Ci*. IRSfMfiS'C. HI 9 (A) l£tr<?£ 40 

4£. 019 (C> KSTJ:^ Stf£#a*a<& 

o . gu^T^w i xi»i2fl>^Kii^ri'4c±# 

to* 4. 4*M>WI , Cl*, HI 9 IBIKWJ: 

*rct>4c£#to#>4o 

[ 0 0 6 6 ] C ©J: ^ K. C©*fc©]Mt©ifcM2 1 
I*. *HJWtctote-?riE&ll*«J«l/. *©$vl,** 
>Wpif]SElCf£t; t\ ST 1 ©#ffl 2 1 A tm2 ©*fl 2 50 
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iB^oHr^{tncc»6^u:&{kr4. «->-c. 

a«BBft**L-C**r4Cd3»X i #4o 
[0 06 7] B3T'ti, Tflj£&2 3©iBjMk2 3A& 
?fiaS2 1 > * r * ? *J2<P&e££lfiJ i BtiflfT 
CC. ±fl^2 4©jMN2 4A*fliBtt2 3Afc*A 
K|ggl,fc#. T^*fi2 3©3iitt2 3 Afitf ±«fc 
t£2 4^)M?i 24 Al£. ^SIISSSt©^ 

a*«jtt«citi;r«'»©B««cWEsn4. 

[0 06 8] a->ft«*2 2. 5 - flg<?>?ft 

attM*JBL'4ia&M:, B20 (A)(<:ifJ:^c, T 
Bft£23©9iM23A*a2©£A2 1 BfcWi 
O. ±B*fi2 4©Mtt2 4A*T«*lSE2 3©]aa 
M2 3AC£<KS , r4J:^^BaE^ a C^(l:l'. CODm-At? 
It. KU2 ltt«Wt©+»;fc3<»> cu*l*BfiLb 
o» m&£ttitii\Ltc*$tc. U***W2«E>*I*2 1 
B^[5j<fei6. SKb&«4lia<&4. iEStt^+ 

jr^ssr l 2 1 A < 3fe«!>. ftSWfi^4 
<&4o 
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cc«Ut:«iLtf22. 5" t?A«f 4*ft*cHH"4. 
*te. ±ffilbC2 4fi>]>iaNl2 4A«:fi3lltt2 3A(C& 
^jtx$iirg2gf 4 0 
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H2 lC«E>*ft) «C» 1/^**1**12 2. 5' ©ft*a 
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tc. *fA^4*nccinettu^K*ti«ii»« , r4 

J:9 4>fi^ffifiHO«E«£llttrr4C^(Cj:D. Sit 

•to^2 3A*CHRl/te»tt*5i*«fctt<4 0, ^ 
^U^^^^j2 3 AtC*ft/f4 5* M^te*ft2lD 
«AWci»(Cft4>4!4<ft4. B4MM»6> 
*BB<r»4te»fcl y-r CC-^lfil 2 1 A <b M 

2<E#lfi52 1 BKR«r4!£»tfftO. BPfe, 

aw«KHrtr4cdft<. eiW4cii»'Cfir4. 
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xh#**^ t cntcMU. [112 l (B> tcftTJ:^ 
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n*&*. «nwia^iwtirr*c430WK'c* 
4. 
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*. E22 { B ) liPJ ¥54><Z 2Wf— \ 'WXCCH 
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4 «: ft 0 t ftsmcfthtr 4 r - * 1 

34*ilS1?Iftl 7 40H«HM)D*n4. 
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ftfc W £ rtjfc * CiEMW 4 C 4 re J: fl 

GM<mmm® skm? 4 c 4*t?ar *<> 

[0078 ] XiM2 <P8 A&^?£B 22(A), 

V«:W*«TS€fc4S©. 38ii*©«fk*H2 3(C5i 
*. 02 2 <omtrf5& £ iSH T 4 C 4 K J: 

*3 . ^C>ttiS€:««nK:«^t?d4C4^19W'C» 
4, 

[0079] 3WC, COJ:5ftlBftt?I*t i r45UK5 

^<32«)#«nw2 4«*i(o i ciHit > 4. 

-Ar K@»4 1 4, »2©*>^;U * #-A KBB4 2 
4. A/D (r-#-oy/^fV#iU)i«BB4 3i, ^ 
20 ^5>^0gS444, «S«feBB4&4^&tt«Sn 
4 C 

[ 0 0 8 0 ] B 1 ©*>^* • *-* KBB4 1 ft 

t-^K^-4. *2«!>*>^U-*-*KBB4 2Mai 
1 • *-Jl* KBB4 I «!>*-. 'I* Hf-^VD' 

**>M-*-jUKr4, A/D*»S4 3i*. ^2 
FBB4 2<!>*^ K«t A/D* 

mox? r * vzwrnr- $ << s > 

30 »44ti, SaifWiHTSte, »lt*2W>^* 
KBH4 1 . 4 2«C*>^M >^Sl>'*->p^^ > 

[ 0 0 8 1 ] BE9QMBB4 5 li, A/DtH43« 

r. n&thr-tvJs I 6 tdSJ/3T4 0 CCDfBE* 
g«g 4 5 CC J: 0 , (I^S^S^SSS 4 §gS*©^ 
»««4^»(S5nri*4 ( SB3QltiBI4 5«>lltAS 
40 EVDi^JCSt4?i^TFTl 4^>Or^4S*^ 
AMHtiiigM 2 i ecEqflsi^n, TFT 1 4&*?L<X 
t^4Bli»|fi3t4SSl 341 70B(CfiH»Sn4. 
[ 0 0 8 2 ] B 1 • KBB4 1 4, M 
2©*>^U • *-Jl* PBB4 2 4. A/D3BftB4 3 
4. «BaMBB4 5tt. BXfi9>IS«:EK3ft. ^ A 

^ > ^mss4 4tittiwe ABica«n4. 
«ww:H*sn4fcf7>'caa^. ma a/d^b 

4 3 3Mrt«*4*>7 r JU*- A KBB*»2«W>^U 
50 *-^PBB4 24 6rfifflOr<>Ai\i A/ 
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W&<Ot- $ £SE£ftBB4 5 KtMai/Tefflfc^S 
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> ?f|* t » h"7<^<3 2 CWMW»* Wft 1/ X 4> <fcC * e 
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[0 08 6] *fc, *l»eTFT*7 
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so l fcis©, t\iim& - gHi^e^^-r y ? 7 *c*> 
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30 tt. lt^«10C'«^SS^^*^fi4**^O> 

tB 18] ^)ip<oim(D : mo^^^-ym^ 
4. 
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[B23 3 a2 2 (A) - <C> ccSTWWJtttJB^ 

[B24] a2 3 (A) - (C) tC5RtlB**S«:*3« 
50 **WM>K^^'<BB©«tt«l**T^D5P>B'C* 
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